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Claims 

[d] What is claimed is: 

l.A data converter for converting an input signal to a 
digital signal, the data converter comprising: 
n comparison units for respectively comparing the input 
signal with n reference signals to generate the corre- 
sponding digital signal, each of the comparison units in- 
cluding a positive output end and a negative output end, 
the digital signal being generated according to a positive 
output and a negative output of the comparison units in 
a differential manner; and 

n switch circuits respectively electrically connected to the 
positive output end and the negative output end of the n 
comparison units; wherein for a k th comparison unit, the 
corresponding k th switch circuit is further electrically 

th 

connected to the positive output end of the k -1 com- 

th 

parison unit and the negative output end of the k +1 
comparison unit; 

th 

wherein when the k comparison unit performs an auto- 

th 

zeroing process, the k switch circuit generates a digital 

th 

signal corresponding to an interpolated value of the k 
comparison unit from a positive output of the k th -l 

th 

comparison unit and a negative output of the k +1 



comparison unit. 

[c2] 2.The data converter of claim 1 wherein each of the 
comparison units comprises a latching circuit for out- 
putting the digital signal. 

[c3] 3.The data converter of claim 1 wherein each of the 

comparison units comprises an amplifier for amplifying a 
voltage difference between the input signal and the cor- 
responding reference signal so as to generate a corre- 
sponding positive output and a corresponding negative 
output. 

[c4] 4.The data converter of claim 3 wherein each of the 
comparison units further comprises a feedback circuit 
electrically connected between an output end and an in- 
put end of the amplifier, and when the comparison unit 
performs the auto-zeroing process, the feedback circuit 
conducts. 

[c5] 5.The data converter of claim 1 wherein the data con- 
verter further comprises a voltage dividing circuit for 
generating the n reference signals. 

[c6] 6. A method for a data conversion circuit for converting 
an input signal to a corresponding digital signal, the 
data conversion circuit comprising: 
n comparison units for respectively comparing the input 



signal with n reference signals to generate the corre- 
sponding digital signal, each of the comparison units in- 
cluding a positive output end and a negative output end, 
the digital signal being generated according to a positive 
output and a negative output of the comparison units in 
a differential manner, the method comprising: 

th 

when a k comparison unit is performing an auto zero- 
ing process, substituting the digital signal of the k th 
comparison unit with a replacement signal generated ac- 

th 

cording to outputs of the positive output of the k 1 

th 

comparison unit and the negative output of the k +1 
comparison unit, such that when the output of the posi- 

th 

tive output of the k 1 comparison unit is less than the 

th 

output of the negative output of the k +1 comparison 
unit, the replacement signal is a first digital value, and 

th 

when the output of the positive output of the k 1 com- 
parison unit is greater than the output of the negative 

th 

output of the k +1 comparison unit, the replacement 
signal is a second digital value. 

7. The method of claim 6 wherein the first digital value is 
a high logical value, and the second digital value is a low 
digital value. 

8. A data converter for converting an analog signal to a 
plurality of digital bits, the data converter comprising: 
n first comparison units for respectively comparing the 



input signal with n reference signals, each of the com- 
parison units including a positive output end for out- 
putting a first positive output and a negative output end 
for outputting a first negative output; 
n second comparison units for respectively comparing 
the input signal with the n reference signals, each of the 
second comparison units including a positive output end 
for outputting a second positive output and a negative 
output end for outputting a second negative output; and 
an output unit electrically connected to the nfirst com- 
parison units and the n second comparison units for 
generating digital bits corresponding to the nfirst com- 
parison units and the n second comparison units, the 
output unit comprising: 

n-1 interpolating units electrically connected to the n 
first comparison units and the n second comparison 

th 

units, a k interpolating unit being electrically connected 
to a k th and a k th+1 first comparison units and a k th and a 
k th +l second comparison unitsfor adding a third positive 
output to the first and second positive output of the 
nfirst comparison units and the nsecond comparison 
units and adding a third negative output to the first and 
second negative output of the nfirst comparison units 
and the nsecond comparison units; wherein when the k th 
and the k th +l first comparison unitsperform an auto- 
zeroing process, the interpolating unit is capable of uti- 



lizing the second positive output of the k and the k +1 
second comparison units for generating the third posi- 
tive output and utilizing the second negative output of 

th th 

the k and the k +1 second comparison units for gen- 
erating the third negative output; 
wherein the output unit generates a digital bit interpo- 

th 

lated between a digital bit corresponding to the k sec- 
ond comparison unit and a digital bit corresponding to 

th 

the k +1 second comparison unit according to the third 
positive output and the third negative output in a differ- 
ential manner. 

[c9] 9.The data converter of claim 8 wherein the output unit 
further comprises a plurality of latches electrically con- 
nected to the first comparison units, the second compar- 
ison units, and the interpolating unit for outputting the 
digital bits. 

[do] lfj.The data converter of claim 8 wherein each of the 
first and second comparison units comprises an ampli- 
fier for amplifying a voltage difference between the input 
signal and the corresponding reference signal so as to 
generate a corresponding positive output and a corre- 
sponding negative output. 

[cH] ll.The data converter of claim 10 wherein each of the 
first and second comparison units further comprises a 



feedback circuit electrically connected between an out- 
put end and an input end of the amplifier, and when the 
comparison unit performs the auto-zeroing process, the 
feedback circuit conducts. 

[d2] l2.The data converter of claim 8 wherein the data con- 
verter further comprises a voltage dividing circuit for 
generating the n reference signals. 

[d3] 13. The data converter of claim 8 wherein the third posi- 
tive output is interpolated between the second positive 
output of the k th and the k th +l second comparison units, 
and the third negative output is interpolated between the 

th th 

second negative output of the k and the k +1 second 
comparison units. 

[d4] 14. a method for a data converter for converting an ana- 
log signal to a plurality of digital bits, the data converter 
comprising: 

n first comparison units for respectively comparing the 
input signal with n reference signals, each of the com- 
parison units including a positive output end for out- 
putting a first positive output and a negative output end 
for outputting a first negative output, a digital bit corre- 
sponding to a first comparison unit being generated 
from the first positive output and the first negative out- 
put in a differential manner; 



n second comparison units for respectively comparing 
the input signal with the n reference signals, each of the 
second comparison units including a positive output end 
for outputting a second positive output and a negative 
output end for outputting a second negative output, a 
digital bit corresponding to a second comparison unit 
being generated from the second positive output and the 
second negative output in a differential manner, the 
method comprising: 

when a k th and a k th +l first comparison units perform an 
auto-zeroing process, utilizing the second positive out- 
put of a k th and a k th +l second comparison units for 
generating a third positive output, utilizing the second 
negative output of the k th and the k th +l second compar- 
ison units for generating a third negative output, and 
generating a digital bit interpolated between a digital bit 
corresponding to the k th second comparison unit and a 

th 

digital bit corresponding to the k +1 second compari- 
son unit according to the third positive output and the 
third negative output in the differential manner. 

[d5] 15. The method of claim 14 wherein the third positive 

output is interpolated between thesecond positive output 
of the k th and the k th +l second comparison units, and 
the third negative output is interpolated between the 
second negative output of the k th and the k th +l second 



comparison units. 



[d6] 16.A data converter for converting an analog signal to a 
plurality of digital bits, the data converter comprising: 
n first comparison units for respectively comparing the 
input signal with n reference signals, each of the com- 
parison units including a positive output end for out- 
putting a first positive output and a negative output end 
for outputting a first negative output; 
n second comparison units for respectively comparing 
the input signal with the n reference signals, each of the 
second comparison units including a positive output end 
for outputting a second positive output and a negative 
output end for outputting a second negative output; and 
an output unit electrically connected to the nfirst com- 
parison units and the n second comparison units for 
generating digital bits corresponding to the nfirst com- 
parison units and the n second comparison units, the 
output unit comprising: 

n-1 interpolating units electrically connected to the n 
first comparison units and the n second comparison 
units, a k th interpolating unit being electrically connected 
to a plurality of (k th to k th+P) first comparison units and a 
plurality of (k th to k th+p ) second comparison unitsfor 
adding a plurality of positive output to the first and sec- 
ond positive output of the nfirst comparison units and 



the nsecond comparison units and adding a plurality of 
negative output to the first and second negative output 
of the nfirst comparison units and the nsecond compari- 
son units; wherein when some first comparison units 
perform an auto-zeroing process, the interpolating unit 
is capable of utilizing the second positive outputs of the 
plurality of second comparison units for generating a 
plurality positive output and utilizing the second nega- 
tive output of some second comparison units for gener- 
ating some negative outputs; 

wherein the output unit generates a digital bit interpo- 
lated between a digital bit corresponding to the k th sec- 
ond comparison unit and a digital bit corresponding to 
the k th +p second comparison unit according to the posi- 
tive outputs and the negative outputs in a differential 
manner. 

[d7] l7.The data converter of claim 16 wherein the output 
unit further comprises a plurality of latches electrically 
connected to the first comparison units, the second 
comparison units, and the interpolating unit for out- 
putting the digital bits. 

[d8] l8.The data converter of claim 16 wherein each of the 
first and second comparison units comprises an ampli- 
fier for amplifying a voltage difference between the input 
signal and the corresponding reference signal so as to 



generate a corresponding positive output and a corre- 
sponding negative output. 

[d9] l9.The data converter of claim 18 wherein each of the 
first and second comparison units further comprises a 
feedback circuit electrically connected between an out- 
put end and an input end of the amplifier, and when the 
comparison unit performs the auto-zeroing process, the 
feedback circuit conducts. 

[c20] 20. The data converter of claim 16 wherein each of the 
positive outputs is interpolated between the second pos- 

th th j p 

itive output of the k to the k second comparison 
units, and the each of the negative output is interpolated 

th t\ 

between the second negative output of the k and the k 
+p second comparison units. 



